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(54) PHOSPHOLIPID MODIFIED BY POLYALKYLENE OXIDE, METHOD OF PRODUCING THE 
SAME AND USE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a novel and 
useful phospholipid modified by polyalkylene oxide having 
excellent storage stability and a high purity with 
minimized con tent of impurities such as monoacyl 
phospholipid. 

SOLUTION: The phospholipid modified by polyalkylene 
oxide contains monoacyl phospholipid of 3 wt.% or less 
and expressed by the formula (1) (Where R1 and R2 
each represents an acyl group having 4 to 24 carbons; 
R3 represents a bivalent hydrocarbon having 1 to 8 
carbons; m is 0 or 1; R40 represents an oxyalkylene 
group having 2 to 4 carbons; n is 10 to 800; M 
represents Na ion or K ion; r is 2 to 4; X represents a 
bivalent hydrocarbon having 1 to 3 carbons or -0(=O) 
(CH2)q- (where q is 1 to 4); p is 0 or 1; provided that 
when p is 0, Y represents a hydrogen atom or an alkyl 
having 1 to 4 carbons, and when p is 1 , Y represents a 
hydrogen atom, an amino group, a carboxyl group, an 
aldehyde group, a glycidyl group or a thiol group). 
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[■MSB 2] p**(K YWf;Ht*D, 

1 IEtS<£># V T U>*^> Ffl^tflj '/ >flg®o 

Ftetty >BMt*St*S?ffiiSttftJ. 
[IM3B4 ] l * fc« 2 iBigotf 'J T)V* is > 

> F y >B§K*£t* y # v - A JBfiSffJ. 
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[»«B7 ] TffiXg (A) fccfctf (B) *£tri»# 

igi */ctt2ia«<D#yrju*u>**^ F«»y >B8 

(a) : tesc (2) r*stia#yr^*u>**v 
F<k^»<t % TIBS; (3) t*3nsy>iW4t R 
arte . itF9->A-f*>fcj: 

/ * fctt * "J * A -f * > £^ tr*Sffi« 4 ©«£»(** 
r3 0-9 0XirfOBS***». */c«TESi (2) r 

^3 h4#«7^tU>**V Ftt^BKDffittffcx* r 
JUilzS»i, TE* (3) rjRSti&y>IIR£«. * 

(K»M(^^ f y y^*-t* 

(B) :Ig(A) -CS6n/cSJ£ifi«rthy)A-f* 
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(SC (2) fccfctf (3) R , *$<tVR , tt*h*ntt 
2ffi©«Wfc**S, m«0*/c«l. R<OteJ5*Sifc2 

r iv* u Jju^MBj-c i o - 8 o o ©$re* 

S. r&2-4. XBKWR1^3©2«©*Wfc**» 
*fctt-CC=0)(CH,)Q- (CCtqBl-4) , 
pti0*fcW:l "C*>4. p#0(D»^ YfcMdRWT-* 
/cttgaR»l-4(DrJl/*Jl'S-C*a. p*U<D»^ 

[19*318 ] R'ttJrtfR'tflg'iRtt 1 2-2 0(D7f 

CI9*JS9] p^o, Y^^^ji/Sr*st9*ii7 a 
o] ii(A) reeffl-r y>» 

1 19*11 1 ] Xfl <B) ©KMC. TEXg (C) £ 

(C) : R*M*fflt»rR*-f*ia 

[B9*B 12] IKC) rttffl-T SR**!* 1 **^ 

f y ■jAfisfcttia* y •> Ata©j»*«-c*sii!5RS 

1 1 BBiS©SJig*ffi. 

[B9*3I 13] XIS (B) TEIH ( D ) * 

ff9B8#JB7&l»L 1 0<Dl>T*i^teBBtS©S®*t£. 

(D) : R^5^9©)BHrtKKfl***fc«i-^l/ 
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[sum i 4] xa <c> texs (d) * 

(D) : OT5-9«K!t*^/cl^-f^ 

[sa*B is] xa ( d > omc tobxs ( e > * 
<e) : T)\s*jv±m&mmtm* -rwj±m&m* 

JBl>T»*«:tf5XB 10 
[»3»B1 6] IS (B) . xa (C) . XII (D) 

sfcttxa (e ) ©acc % nexa <f> ^tf^ts^Ji 

(F) : foaWA, hJbx>, SKi^^, r-fe F 

t> i m<omm tzm^ xmmz n s xa 
[tt^g 17] xa ( f ) *!f ofca, xa ( e ) * 

18] t^r^i/'J >JMJ»a>«*«* J 2 « 

SMS. 

[^©i¥ffl^lttH^] 
[0 00 1] 

yr**u>**5/F«*y>nm. *©»JS#a*cJ: 

sc>tty#v-Atc£ K7? y^y-^x^Aceffi 
ffipjf£&tf yr;u*u>:*^> F«ttV>fl8H, ^£>S? 30 
Ji#i64s ck O'ffl B8 T & - 
[0 00 2 ] 

j£<tr*>*ir*r*$9* ^©MiSatt^^t^lW 
r y # v - Ao*^t4^#^flg^#^Mf i> 
^©-oiir, y#v-A<gg5/B#y 

^ f y vi*m*4 7*ic-?z>m£* ^(onmc^x^it 
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[0003] jj<'Jxf Kfeft "J >fl§HOMi§ 

^ffiibri*. ^^"CT. M. Allen (Biochimica et Bio 
physica Acta, 1066, 29-36(1991) 6 P. Torchilin 
h (Biochimica et Biophysica Acta, 1195, 11-20(199 

4)) #«*l/ri**J:5tt:, *ap*rt/A^©W«Kr§$! 

*rF s >m<Dmm&mm&T~c, *y* 

*<o»* ^A^u^Ftcr ig^jgii&r «g W#ffl Otfl 
St u * y x ^ u > * * j/ f <SSP y > Bin £ » * 

$/c, $££¥4 - 7 3 5 3^lCieiS£ftn>£<£5 
1. 1 -t>)\s#-)\s*J4 £ ^'/-WfflC^^'Ji 
* u>;t^> FKftett* y >BIB«:Sj£S^4*ft^ 

njffir**^. th'J ^A3?r*«Jb/c#>f 7*<DiS*BS 

[0004] |^a<D^ffiCcr^JKL/«««4>-Cj8*f*/c 
«IE?f«««:tf or. *h y ^A&S<Dtfyx^b>* 
*^F«»y>«W«r»i«§* s *&. CtDSfttttS 

u mffi&Fo*'&z>c ti<mMv*>z> 0 */r^y> 
BWtt-ttfctt y % / y >iHiSbn t y >flsn© »j ^ 

F7 yy^y^y-^^AiLrspjrasti* 

[0 0 0 5 ] 

Kr * s if sw> owfli ft # y r ^ * u > * * 2x f fsa y 

>«IH. ^(0^3§^rffifcJ:c>'ffl^^ffl«-r^C<br'* 
[0 00 6] 

r*^>o 

( 1 ) * S T i/fr y >BIH*©SW**« 3 mS%«T 

r^^TiBSC ( i) t^n^^y7Mi/>t+^K 
ig^y>flts. 

[ft3] 
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-2 407^3, R 3 ttgSR»l -8CD2(ffi(D^fb7K 
mU, mteOS/ctil , R 4 Otei^$t2-4CD:**^ 

(D^fctfttt^L'ifc'C 1 0-8 0 00Difcr#>£ o Mtt^ h 

j^Sfc 1 - 3©2 tB©K{b**»*/c»- C (= 0)(C 
H,)q- (CCrattl-4) , pttOt/cttlt* 
£ 0 p#0<Z>»£. Yt***^**:!****! ~4<D 

(2) p^o, Y^M^jusr^>o, *-/r^y> 
$S<D# i jyju^u>**>' F^tfi y >fl§Ko 

(3) ±15 (1) (2) IE*S<D^UTJU^U> 

(4) ±fH ( 1 ) */c« (2) SffiKO* U7JU*U> 
V Fffitt U >BSSI«:Stf «; * v- AJfcfiJEffl. 

( 5 ) ±ia < l > * fcte < 2 ) IBiS<D* l J r;u* u > 
F«* y >IBB*4«^«^«©MW«tt<t 

( 6 ) ±ia ( i ) * fctt ( 2 ) taiso* y r;u+ u > 

F«»y >liB*ft«f*«ffitt i IUH©WbSiJ. 

(7) TfBXII (A) (B) *dt*±IB ( 1 ) 
(2 ) IBl6©jJ<yT^*U>**^ F«tty>BI 

(A) : TESC (2) 'T*Sh*#yril'*U>**^ 

F<t£*<t, Tte^; (3) r5*sft*y>fli«£*. R 

~C3 0-9 0*CCSl£S**^ */cttTiE3C (2) X 

^n^yy;^^**^ Ffb^wwsttffc***' 

jt,RiM*<!:> TIBS (3) -CS*Sft*y>««U*. * 
•£6Xg 

(B) : XII (A) •C»6nfcKlESfi*^Fy , >^^* 
>fc<£t>'/£/cte:# y ? a >f *>£^tfTJi/# V r p H 
6-9CtfJ3gT£XIS 

HL4] 
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(5£ (2) tecfctf (3) R^itfR'te-e-ft-ettffi 
St«CK*a4-2 4©r^US t R J «K*»1^8<0 
2«DK{fc**S. mtt0*fcttl. R 4 0«K*»2 
-4<D**^rJl/*U>S, n«K*»2-4 0**^ 
TJU+U>SO¥^jWt^SC^ 10-80 o©$rc& 
r«2-4, XiJKf»l-3©2«©Kft^8 
*^«-CC=0)CCH,)q - (CC"CqtJl-4) . 
pteO^/ctel "C&& 0 p#0<Dt§^ Ytt**M-T-* 

Ytt*SKJ5«F\ 7^S t ^tf^^S, TJl^fcF 

(8) R^ACJfR^KSRttl 2-2 0(DT^;l/S-C 
**±E (7) KttOHJfi^ffi. 

(9) p#0, Y#>*Jl/3-C*S±iB (7) S/c« 
( 8 ) KKOWfitfffi. 

do) ig(A) rfltffl-r *«bhe*« y 

*fc»ffl«x*;l/r*S±iB (7) (9) (DOT 

(11) Xfi (B) <D«CC, T1BXH (C) £tf5± 
IB ( 7 ) (10) (DCiTtl^HCfBtSCDiSB^o 

(C) :B*M*fflC*tM*T4I8 

(12) Ig(C) tttfflT4B*Willt h y 

Ai&£tc&%m* y A*a©»*«jr*s±8B (in 
tatgcosiji^So 

(13) II (B) ©»CC % TEII (D) *f¥5± 
SB ( 7 ) (10) ©c*-rti^K8Bt8oSS*a. 

(D) : fem&s^9mzffiWimt7km*tckzx~?*)\< 

(14) XII ( C ) <D'&IC % TiBXIi ( D ) £!t^ ± 
OB ( 1 1 ) g/cte ( 1 2 ) 8B*8©»ja*ffi. 

(D) : «S^5^9©ffi»!rtK^t***fc«x--- 
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(15) Xm (D) <omc. T8SXS (E) £!t?± 
SB ( 1 3 ) S/cB ( 1 4 ) 3BtS©SBS^ffi 0 

(E) : r^y±»*«BMt». yjl>*y±*feH* 

(16) Ig <B) . IS (C) , Xli (D) */c« 
Ig(E) CDBMC. TEXS (F) «rtT^±iB (7)6 

(15) <Dt^4T>tciB3$<D$8j§#?£o 

(F) : ^pd*;u 4 h;ux>, gfcKx^k r-fe h 10 
>fc<fc tfKMk 1 - 3 ©T - ;U*> 6 tt £ 6 «« 

(17) Ifi(F) £tTo/d&. Il(E) £tf^± 
IB ( 1 6 ) IBt8©tljfi*ffi. 

(18) *ym'J >flBfH*<DSWS# 2 
Tr&£±!B (7) (17) ©i*-rn/pcciBtt© 

[0 0 0 7 ] 20 

[AKo>xtko»tt] mibs: ( i ) -ctj*s*i&*»s© 
#yTJU*u>*^> Ffltawy >BS»cc*5i^. r 1 ** 

AffR , tt^R»4-24. ff«U<ttl2-20Or 

viMfc *^o>», #^yim, 

5^^>i, /^5^>@s, ^^ii/^ 
xf-ry>SL ^vxr-r^s, ^-u>r>^ y 

^-Jl/K, T^*>M, y^y-fe 
y >Brtc i'ofiffltei^SSfflOiaa* /cW^ttoBll* 30 

[0 00 8 ] buIBSC (1) CC:fcl>TR 3 te^2&l - 
8, »$L<te:2-5, S6CC»*l/<B2*fctt3© 

{ffcOilttt-CH,-, -CH^H,-, -(CHJ 40 
3 -, -(CH,),-, -(CH,),-, -(CH,),-, - 
CH = CH-. 7^^1/>1^C t'&mihtlZo mteO 

[0 00 9] BijgBiC (1) CC4ol>TR 4 OT'lt£*l£:* 

is. ^^>>7*Dfu>a. y.*^u>e. 
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o-i o o*ju%r*so^»* 
[ooio] mieBS ( i ) «c*ji»rntt**£/r^*u 
>g©¥*$f^*^»*:Su 10-800, ^^i< 

tt2 0^5 0 0©at?*S. n^lO<tO/h3^i. * 
}HB©*'j r;i/*u>**^K«tt y >B1H* F^* ^* 

fc800i0*#l»i, #y Tib* u>**s/F<wty 
>Hia^K3§T^I^. BulB^ (2) 0*»J7Jl/*l/>* 

F-ftAmta < 3 > © y >iB»t©sa?tt#«T-r 

B58BSC (2) ^U7J^I/>t+^F<t^» 

[ooii] luiBS; ( l ) ccfcc»rMtt^ h y * 
>*fctt*7 y ^ a^*><d— *>T'&&„ 
Buibs ( i ) r*s*i4*»i8©#yrii/*u>**^ 

F««sy>flis«. y>BjSSP»^Fy^A^^>* 

/d^ l ^A^t>ilfi^Mbtl^<?)t > -20°C 

wraoRRac 4 0 -cBfraottsstca^nr i>m?kftM 
sitae ucc < <«ffac5ettcc«*irc*s. m#* 

[0012] y >^3^<h&£?iMT&^ h y ^a-y 

£/c&>, *^o#yr^*u>**^F«fiey>flSK 
tF77 yyy^y-s/^f-A«:«fflLr*>f*rtr©» 

tt«©IMB*>*J>&lr». M#*F y^A-f*>*A:tt*y 
^y*i/«5A*p©-«B^ISI^ y>BIH2 

[0013] BUlBS ( 1 ) tCfet^r r»2-4©S»t 

A*K »f«i<»2r*i. BuIBiS ( 1) (ctoc^rxtt 

ggjRSK 1-302 ttCD^f t*^S S /c « - C (= 0 ) (C 
H 2 )Q- (CCtq»l-4) ^ft^k^SOfl 
(tWftfeOiUrtt-CH,-, -CH Z CH 2 -, - (C 

[0014] MIB5C ( 1 ) CC*$l,>Tp#0G>»^ Ytt 
*jRM : F-*W*KJR«l-4©ril/*^-C*"5, 
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7*o fJHfcJ:^7 $ / ^ f ^S»J U < , «fCc 

[0015] *^cD^ , ;r^+u>**>'F^6$';> 

PfMi »J >mn<D*s T is>V y >fl!»tt<D^frfitt 
ttO. 5ffifi%trrc*»K S6^cST4U<«HHWtc 10 

5/*y>n*©«w*w><. £tt«c*t-r*ic±tt©* 

[0 0 16] 4fc*»?8©#yrJl/+U>**^Kftlt 

y>BiH£SlHT&y>flt»<!:L-c #«;**s/riu* 20 
u >«ftj ^ # ;u # >Wi*ft S c » r-ffig y > Hilt 
istc y >m»t»#* I »i6ti"Cir»**s, coy >fl§fti§ 
igftte: y >BISJHia<0**«^36Sffl < ^ffirStt^Ji or 

tcys}<y-AjBflESijiL/rffli^*&, ffi&fflkwu 
*^es(Z)#yr^*u>**^K«wy 

[0017] #»w©y#v-AjBflEJW«wia*«wo 

# y r a^* u > * * 5/ KfM» y >iw**to y * v - a 
««3W-c*o. ma*jiw©*yriu*u>**^F<» 30 
»y >flgH/cw^6&4fc©T?«»or <>j:c*u, y#v 

[0018] **fll!©y#y-A«fi!E»|tt, fiHB*lfeQI 

o# y Tii/* u >^*5> f«» y >BtR*^A/ci>*<z> 

cc. ^#*it*«sfci^ y t y >nus<D^?r*#*i>«r 
i^rS^-c*?), c©3ffc«&#*W©y#v--A»jSBW 
z&mr z>tt(,c£K> &±&<d&i<> f ^ v y /< y - 40 

5/Xf A&LT«JBT*C£**T** y*V-A«r»* 

[0019] «; #v - a««4 Lt*ff*«lt«:«hS 
m&tvx\<t. ^©c<t^««'J3*is. *yT^y> 
Kntt^T^Ji/ y ^atHccib^rsMctt^fic^r. y 
#y-A*H*6R«i/*Tt». cofeftt^r^g 
>fll Jt©SW«#£ 1, > y # y - a y T 5/ a* y >S§H 

# y # y - asp 6 BW u r y # y - A3tB<7>*fliJ§ 
Wrso-c. y#y-A&^-©«JB^ficoffl»at 
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rl<yT^*u>^*^ Kfett y VflifWfc y T *>;H*S 

RttfSac 0 tc < < . c <Dtc&> y # y - AfgjgcogSSS 

[0020] y#y-A«Sjfitur0BffSS14ccff4iS 

**^K188ai*yT^^y>IIIHSWS* J iSc^^ c 
©fb^»s*«tttt*«(St^c«>»*tt^T*«o. y#y- 
Agpe>iBif5»^*a. *©is*y#y-A* 
®cD*foia j&^^> u . y # y - a k^-cd«**«*s c 0 ta 

*^K«fiSy>B8H«. *yT^JU»S*S* i fi< y* 

[0021] ^mm&W(mmm(o\t^mmtm^ 
*mn<D# >j7wu>^+t/ F«» y >flift*Stf £ 
S^tt^f30{b^<Sffi#Jr & 0 . ttSH**9B<D^ "J T 
*u>**^K»tty>fliK^W^6ttS<>o-cA^r 

[0022] {t^<st$*r ^*s«tt^iS«T s ys, * 

[0 02 3] **IHO#yTJU*U>**^ K«»y > 

3: < 1 ) ©Y£LTttT5 y». ^;UaK*v;1/S v t^ 
ft FS*J<fcO'^^-^S^Sf$Ll> e C©J:5&3S«: 

^SrS1t^W*OT5 yS<bCONH*S^*JI5 
^E3-tf^ciCcJ:0. *H*Stt«!H«:#yT^*u>* 

♦i/F«»y>Bm***»A"r*ct3ft«-c*«. 
«fc9Ktr^»»3n/c^?ii^B». ytfy-A 

JS8»iLrffl^4*B^y#y-A»B*c#ftS**Ci 

tcfciswjffliao y # > FiotfflMcims© 
r, y#y-A**wiaiia^«*orifta-rsci*«r 

[0 0 2 4] **M00^fflfiStt«JHO?LffcffJ«BJiB*» 

9H©#y t^*u>**^ K»tty>BiH*#tf^ffiyS 

* F««5 y >BHA: £ £>©~C£> ottJ:^ 

[0025] y 7;^ i/>^+^ Fisa 'j > 

bssi«. **s/T^*u>sccs*-raa*i4i. r*> 
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[0 0 2 6] &mi<D#')T)l>*\s>**i'b~feB l )> 10 
BHHtrtffSfiXS (A) te<fc£>' (B) «Cj:9S««:*Bft# 

ffitaciOT^s, xn (a) Tfleflar^OTiBS 
(2) ^7Ssn*#yr;i/*u>**t/F{t^»*j«ttf 
vneA (3) rq%3ft&y>mnc*i<r>?. r\ r\ 

R 3 . R«0, n. X. p*j<fc»Y**9lfiaa ( 1 ) "CttM 

[0027] xii (a) v&m?zmtt (2) r^s 
n&tf y y;u* u>*=^> Ffb£»te&»<D:»ffifc:<fc 9 

(4) r^sns#yrn'*u>***>Fffc^<h^*7 20 

Jt/^>^fcM23 <t £&J&£ C <t K <fc *3 n%K.%mt 

[0 02 8] MIES < 3 ) *i* y >mnt*3if£ y 
>Blirc«>^fiSy>JIBHrfcJ:<. Witf^IfcJ:^ 

n&„ BfriBS (3) -C7R3n&'j>BiHiur«. k# 
[0 02 9]ig (A) rffiffl-r*Bi*»'&SiJ<tU'r 30 

tt, S (2) ■C7n3ti4#UT^*U>**^Kffc^ ! BJ 
©*;U#*^;HS<t, SC (3) ©y ^JilHO'SfifcSi* 
BWcfll^ 5 -t±ri§^ $ i±€> c <b #-e£ Sfb^l»a*ftiJK& 

D^+i^U^Jl/tf ^ ^ F^CD*?^* ^ 5 FBI*** 5 

S: (2) r^Sft5#yTA>*u>**$/F{b^»© 

1. 0 5^5«-fcJk Jf?*0<»l. 5-2. Sf^fc^ 

(2) r*sfts#y7^*u>**^F{b^ic»u 

tO. 1 -2{S^l/Jl0x.-5C<b^S?* 

[0030] xii ( a ) ©jgi£ccfl6fflrs«a«isw^ f 

y^A*fctt#y9A**/$>*-4*><!:T* SSffiM 
JS««Op FU*5- 1 3. »SU<»pH^8 

«fccx*^aa«iR«ci^*tf€»tis Q cneo*wj 50 
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fcj:tf/£fett:&y 9A<Dfittffir3B3t (2) VvRStli 

#yr^+u>3f*^F{t^ft©i. 5-io{g^k 

[oo3i]ii(A) ©jacstcflwar 
*as^©«ffi2S*WLac^or*ti«4#ec©lffitt< 

tfe>*iS, c*i6©*rtt^PCi*^A*5j:c^F^x> 
*sffSLl>. x^y-;l/tt^o*aS*W-r4W«»«l 

firiasc (2) -c»sh*#yr^*u>**s/K{t 
£»©50B©*7 ibifr* s^jus t raw *orff* 0 < ft 

^r**fc»fHfcidaF*L<ttc». xii (a) costs 

tmmmrn t <ou^^\tmmmm 1 0 0 u 

TiSgfirffiO. l-5 0gfigp. Sf^l<«l-10gt 

[0 03 2111(A) (DStEOSJSaS«3 0-9 0 
•C, W£b<te40-80°Cr&£ o SJ£WfM«1BSIB 
fcLh, « L ^U<ti2-8^i-r^>C0^M^LU o 30 

°c<J: o fiar«sj£*^is < > 9 o o cj: o aaar «:Kjs 

CCfflnaiTiaS (3) T?^3ti€>y>8BH©T^;US* 5 

[0033] cOcfc^tcbrSaiBS (2) 
yr;i/*u>**vF{t^«5<b^HBs: (3) r^$ft& 

0, HuIBS ( 1 ) -CS3n-5*l6W©^'J7;l/tU>^ 
*->F«»y>«IH* J »6ti-5. fc/cl, C<Dl8Br« 

atex ( i ) oM*s*sRH^r -r y >a§ 

SjPd£h-Cl>£*S£*s&l>. XII (A) »7f8tt* J5 
B««©***©IB (B) cc«r*ci*«-c*a. 

[0 03 4] **W<D!liS*ffi«, BUiBS ( 2 ) 

n4^yr;i/*u>**^F{b^«ji, frtas (3) v 

*3tiiy>M»i*. ±SBOJ:5ecBWBtt*ffl^n© 

itutas (2) r7S3*i4#yT^*u>**^Fffc^i|a 
©ffittftx^^^ffliaifti. «riesc (3) Ttj*S*i4 y 
^BiWi^JStS^-ii-^ci^r^^o ±fBf£tt(bxxf- 
jb»2jw*», «A«ajfas; (2) rsstis#';7;w 

U>**^F^fc^«Ji, tg14{b»Ji«:BJfaK*ffl^FJO 

[0 03 5 ]±iaffitt{fc»J<tLT». N-tFP^>3 
k&WLA ^ F. N. N' -5/3^^KOK*-#*- 
1 - t Fa + S/^>*/ h y 7 7-;k N-tKo* 
- 5 - yjb^';i/^> - 2 . 3 W 5 F. 

N-t h'P + ^7$;W; F . 4 - 1 Fn + Wx^JU 

^^mm^^a • ^^nfji/^ *- f. -rv^ 

N - fc Fa*i/3/>^B-f 5 F*«»* UC^„ 
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[0 03 6] BuSeS (2) "C5*S*l*# , JTJl/*l'>* 

£E£l/&t>8HK. pfliL«*cin*;i>A % hJl/x>^?cDS 
5 5 •C"Cr§t4fb#J*# 'J 7 Jb* u>**^ Fft^oig 
K. ffittfbWiLrBN-t Fo+^^B-f 2 F* 

figflBL//c«^. buses: (2) t*?n^yr^i/> 

^^K-f5 F<D-f 5 KS#EJ£U b5pBjS (2) TinS 

ft4#y 7jM i u>**2<' Ftt^©*^**^** 
[0037] x?i (a) ec*$i>r. Suias (2) 

r S^S<3r>*i^C«t e r t-^h*^*^# 
^;bS£/cfr£9 -y)\s*\s~)\'S : ?J\'ft)\'#~)\'%&<D 20 

S - t - ^ PS«OASa<r#»Tfi9t-r 

[003 8111(B) tiill (A) TM»6*lfcKl£ 
ffi^:^ h J* << *td£i3 'J ^ AW 

StyT;l/*yrpH6^9, »*KttpHtt6. 5- 

»{b** h U ^Afc^O'TkKfb* »J ^ A#£^tf 6ft 

-So r;i/*yttii**««<o«»-cfl6fflS*i. is 30 

(A) ©»^«#Ccfflc^lHB}R<D***?R. *^fb^ 

& 0 fc/cU Ig (A) ©«7ft. EJ£»<DpH#B. 

[o o 3 9 ] ig (a) vmtbtitdxfomzpHum-r 
{t-r4«c<5fo&*o©^rffi^«to, Mias ( i ) r^£ft 

tt%m<D# x ) T)l* U>^+^> F&fli 'J >«SH*iS*6 40 
U>**'>K««Sy>lliH*/c«Xg (B) OSJlSK 

[0 040] Ig (C) Ttt. XII (B) <DKi£«£R 

**J*»c>TK*-rs. jft7k'<*lg (B) osi£i«ecBi 
*«l*JBJirr*Ci«:j:0tT9C4*'C»*. ig 

(B) ©S^»3««»4*«*S«i<WBH*"C*4 

tcPf^h^. c*i«cj:0*ia (D) r<DS$f3SS so 
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[0 04 1 ] Ig (C) ?All>&BbkffilS2. BifiSaK 
(l ) <D#»T&*i'>**i'Ffe®V>IS¥ite<kaj: 
S (A> rwt^fcWa^t^uttt^^oBbWM* 

l>. Ift7KS»J<bbr^ h y^A&cfctf^y ?AJ^<D&« 
mtf^^^^^^A^i'(D2ffi<D^)StS*fflCi 
-Ext. BtfiBS ( 1 ) CD^yr^+U>^ + ^Kflll5»;> 

3§H© y >^aco^? ^ > # - *r * >an aco^jim^ h 
2ffi<Dt£K:H&&fc>9, frsaa (i) o#ymi/> 

* * F <ggp 'J >BIHO*^<DjgWtt^ffi:T 0 . F-5 v 
#7 y ^ U -St*<fc ItSfflt SBSPiHi 

[0 04 2] III (D) ^tf^fuCCti, «a&i*«:<fcO 
Ig (B) ©JSl£?K*/c«Xg (C) ©KlSiSfr^ig 
U>. Ig (B) OSJJi^ftl 

aw *ti^«*jgj£o y >jjwccijn*riii*fcm>fc* 
3<=>ccig (a) Tm^tcffiffifeom&^fe 

na«€cMiKa«c < . iifcttfcBtt-wma* 1 i - 1 o 

<, MAUMEWA. ADEEiljA. a^ai»«c i'<D*ffi* 

[0 04 3] Ig ( D ) -Ctt. Ig ( B ) CDSJS^ I 
g (C) <DJ^«*/cBcn6«:aKSb/c«««[CC. U 
Mm 5 - 8 OIBISK^f bfcXS - 
i'<Ox-^;USrJnA, HUlBS; ( 1 ) <D#»/7rt/*l/>* 

[0 044] KXtt 5-8 ©KI»lK«f t**©»iMffl 

ig (D) ofggtr^ 
i 0 - cttTic^iPLrtfAtfafiiiS*>^ 

[0 04 5 ] Ig (D) <DteS^J:0. ift*J<D^^^ci 

*«. tt©«mgt(>i»ir**©r. zhicmmzn 

rtf5C<fc#3*lA>. W««Ji©a*fl** s 8 0 - c* 
MA^i. ffres ( i ) r«s*i*#yr^*u>** 
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[0046] XII ( D ) rf9e>ftfcSB**#HB©# x) 
JM (E) *fT ^CibtciO. X8 (D) OttNWCl* 

a, ay ^a*5<z>3; ( i ) <o#yr^*u>**2/F« 
ia(E) ii(D) ©a«cxa 

(F) 4f7C»*<D»CctfoT«>J:i>. K 
[0 0 4 8 ] Ig (E) tB. IS (D) ti^n/cg 

ec«ft**j*asin itwt & ft Eonmt ct o tf o c <t 

[0049118 (E) tffl^5»f«liuttt. r;u 

F3 00, +3-7-K600, 
+ a-9-F7 00, *3«-7-F1 00 0. 
- F2 0 0 0 (IBfflffc^X* (#) K«) • F 3 * 
^X-AD3 0 0, F5^^-AD50 0, F 

x-ad7oo cmmmm «*> a mm) ft^rwwf 

[005 0] K?JSiJ«:fflCi-C«ifflr ^B*©SK» 1 0 - 
8 5'C, ^L<B40-70U BSIHtt 1 0 5 B* 

n. »*u<i*3o»^2«mi-r*®wa*bt». x 

g (D) t»6 n/c«fi«;*0* *«10t <xkC^, 

#i;r;b*u>**^F«»v>»W**«!"*"*W«* 
jKccr»«i/r^ii/Tfr5. tear o*c* 

(mr«*d*«*9. i«»i*i»*-rft»*«c#y7iu 

* U * J/ F mm V > JBit Bfc* S hiR**«T** & © 
t»*l/<4K *fc8 5Taa±TttIH (O 
CC^r^-T. 8W<D*#a**?ttr4»£. «KJ»JJ6ffl 

0 0M8B«C»OT0. 1^15fflW. 
»*b<«:0. 5-7. 5fiS8B<tr*©#a* W>. 
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(E) <D«a«t^5 *jt««*fctt*» 

ti/ctta**«w©# y y ju* u > * * v f y >iit 
gttic <bfcr#£U Xfl (E) ©i&fflifi&SfcN: 

[0 052] *«wo^rffi«:*j^r . xfl ( F ) 
XS ( E ) ©ffiffiROCgHRa 5-8 (DBSJ»l£&f t**fc 

ti/clS^c^pa^JUA, F;ux> 4 ftfiif^k T-fe 
F >*5J:0*^R» 1 - 3 (OT)V^ -JU*>6tt S8W>&» 

«ns^tt< <bt i«©iSJK*»nArsiBL/. x-t" 

t»t«T*1f5. 

[0 053] Xfl ( F ) r«s«*4iiriaK**5^8© 
»IMWibJc3RKttWKMRH:a<. W*.tf* 

Yv^>^>, **<^>£>, ^*if>. -rv^* 

3-^^JU^>^>, **-M t tf>. 2. 3 

^*> % 2 -^^;t"^+1f>> 3-^ 
?-;l/^**y->, 3-x^;U-^>^>, 2, 2-^^^^ 
^>^> s 2, 3-5/-rf*-Jl/'<>*>. 2. 2-^^ 
;L^>£>, 3. 3 -is* f-JU^>£>, 2, 3. 3 - 
F 2 -y^;u-^y^>, 3 

2. 2 -s^ ^;u^^-y->, 2. 3-^^^^ 
«^^-y->, 2, 4-^>^^+-y*>, 2. 5-^^- 
;^^-y*>, 3, 3 3, 4-^y 

2 -^^;l/-3 - x^;W^>^>, 3- 
3 -x^-;U-<>^>, 2. 2, 3-h'Jy^ 
-<>^>, 2. 2. 4-h';^f^>*>» 2, 2, 

[0 0 54 ] II (F) Srtf^t&fcD, $60C,fi6Jg^: 

- 3 or ;u ^ - h S safe <^ 5-8 
©IBBM5i«ifc*SR^ 6 a 2 «3H«±*M^*> 

•a-Tj&JKi ltffl^t««l/7S»«rl»iO/cftIg 
(F) *tf^Ci(cj:0, «a<OflEtifc^yT^*U> 

^■+•9-^ F«*y>BR*»*ci3wr*4. c<om> 

;i/^6atfti*ifflK*, Btjifi^ ( 1 > r^sns^yr 
;U*U>**-y--Y F«»y >I8H*c3*LT 1-2 ofgm 
flt»flnL3 0-8 5*Cr«fBL. ^s»«JSritjiLri»* 
r*. 3FWfc*Bfc*Lfca. 5 0-C«T«c»*PUfc«K 
5 - 8 onttKMtf bKX««ftl 0,35 -caTccj* 
a, 0 < « 1 5 iCfilTfcftSt*. ccd^8 0 °C1^ 



(10) 
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( 1 ) r7S5na# i ;rii/*u>**>K«Sfi$ , j>Bifi 

[0 05 5 ] ±3B©J:5teOT«jfiT*c±K:J:9, *l 

*^ Fin* y >nB**»«cjsjK«-c»«c twr* 

[0 0 5 6 ] ttfc. II(A) ©ffl«HM4itt*ttKS; 

(2) r*Sft#yT^*U>**S'Ffl:£««*. W*. 
tfS (4) 

HO-(R 4 0)n-Xp-Y - (4) 
(SC(4) fVO. n, X, pfci^YttHuBBS: 

( i ) <t[5]D-c#>£ 0 ) -c^Sh*sj?yrju*u>*+ 

[0 0 57 ] ±E^*JbsK>M*R*«fti Lttt, WAtf 

va>BL n^^M, #)\s*)lWl> T^f> 20 

R t bv«j>K, **<y>BL T-tz7-r>K. -tz^>> 
soi^jubl r^t^sitecfc^bry y 

[0 0 5 8] iEttattttMEttSFCcWRft < <£fflr# 

*5R^hy^A, km^f 30 
h'jxf;i/7i>, y^f^r^ -/£ ys*>ttir***tf 
6*1, »*u<tt»ath , ;«5A, y>s§^hy^A-e 

*flH>5»^tt, 11 (A) <DHirtcMJS^^*L/-cfflc^ 

» % c<D®&fcimm±ox{Zm%Ej£ (4) r*£ft£ 

xJ££dp*;UA, F;l/X> % F^ t FP77>fc*<i: 

[0 0 5 9 ] Rj£ttJKJEfiK3 0 - 1 8 0 °C. »* U < 
(J6 0-1 3 0°C, ct«3»*U<«8 0-1 2 0°C. S 

3 0^J:9(SfflrttJ^*WE<. 180 

r^sns#yr^+u>**^ F{b£«s#?rr**ttt 

SI *)\,1tttLXl -3fS*Jk »*U<ttl. 02- 
1. 5fi*^iT&<D#3ISlA>. 50 



[0 06 0] t<D<fc9lCO"CiiirsB5£ (4) r^Sft&tf 
»J7WU>^^^> Fft'&1»<ti//7Jl/#>K«R* ! l!J<k* 
Rj£StfSC<fctcJ:9. flffOBS; (2) t^^W^'JT 

ju*u>**2/F{b£«**»&*i*. sjs.»t»«. s 
flfefijE»*eafts-&. c©*jn«:»©ia (a> *e«-r 

[0 06 1 ] 

[ftnoSbift] *»9!<o#yr^*u>**^F*i«iy 

**^FH»y>IWttt«»Kfift* s IS<. *^T5/ii/ 

y >fim&m<o^w<D-£m&&'J>tJi < £»«:*t-r 

^©iBl>iB*6SM># 'J Til/* \y Ftttt «J >Hb 

«I^J:l^l^lWMllt»fttt L-CjfHttcfiJ 

[0 06 2 ] *«88ows*ffi». Birias; ( 2 ) rs*s 

n-5#yT-iU*U>**^F<fc^«Ji. IKESO) "C 

^ a >r * >fccfc y 0 a ^ * >%so mmm 

*\ $/ctei!ulB5£ (2) r*S*i5#yTiU*U>** 
^Fft^«©ffittfbi^^iHII3l*i. TIBS; (3) r 

s%snay>iBKt*. h y t>j*4*>*s&v/*tc 
\%u y * a << * t mmmtt t <du^m& 

cpr3 0-9 0-CrStS3-&4Xg (A) <L. Ig 
(A) T»6ttfcKJ£iK*^ F ! J ^A^* 

/c«* y ^a-t ^>^$t^TJU* y-cpH 6-9 tciss 
■rsie (B) <t*^/ci>5<Dr, ±te* yr;u*u< 
>**->F«»y>Bm*iB*K:ja*j:<, u^^att 

[0 06 3 ] 

mmm] mmmi 

( 1 ) ^yy^;Ud<y 3j-**^x^u> (^T-ffi5 0 0 
0) if^^>^ ho^fiS 
^y^K^»Jt^^ft/> (¥$05^fi5 0 0 
0) 50g (0. OlmoDK'J F'i^A* 
0. 05g (0. 4mmol) ^JDx.T, 1 0 0 °CCCjJl] 
S0^-tCb/cg, JJR*^^J1/K«r 1. 25g (0. 
OllmoDMi 1 1 0*Cr8B*PaSl£*?f o/c. 

V^D t*;l/T;U=3-JW2 0 0 mL£JJB*.T, 
-/^ ^Jl/^y^*^x^U>^Jl/^ U- hCD$S B ^^r?# 
/c 0 *©te*CC h;Ux> 1 5 0mL*aSttlb'C4 o*cr 
ttlfiiS)Bl//ca, N-fc Fa + S/n^^K^ 5 F 1. 2 
4g (0. 0 1 lmol)i)J:^>^^^^ 
^>f$ K4. 25g (0. 0 2 1 mo 1 ) iaSflPL, 
4 0°CT2B$r^SJ£L/Co StESiffiaL. Tud^ (5) 

r^$n^>ffl^^ju^y^^>/x5 l u>-y-^'>>>r ^ 
[fts] 



(11) 
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o o 

D D 

CH J 0(CH a CH,0)i-C(CHa) 3 CO~N 
n=l 1 4 




(5) 



[0064] (2) -fcyy 

**))i> (^+15 0 0 0) ^frp^^X77f^ 

d-TJU^hX^ r ^^l/X^z-^T S > 1 4. 
96g (0. 02mol)CC h JUx>7 5mL^))0x.t 
6 0 0 CCCjJU&U 'JVilh^x^i^tl/c, $fcy 
h y^A7. 2 g (0. 05mol)« 
3*7. 5mL<b3 0%7^mitt h U ^AtKS^O. 7 
5mL<h*mrMa?§BSU 'J >Mff I^f#/c 0 C 

<d y >mmffim*m& y >fl§it f ji** >**«:*flnL . 

6 0 -C-ca^U 'J >HBH*«ffi£«*»fc. CCD 'J >IB 

Kttffi«£iKtc. mrES (5) office y^*ju* y 
flnu 6 0x;r5B#iHSJ£*ffo/c. Etsao. 5N* 

BHfc:M* yjA^dgjRrp H7fc4»ftlL/Co fit 

ithy^M bo g^mmLximmmnu. j&** 

(C-s^1t>^4 0 OmL^JjDU 1B$^JIJ$L, j»a*«f 

*Mx^n o 0mLtc5 o^rflna**u vmmt 

Lt^3-9-KKW#7 KKW 

#iooo^nfno. 5 g*ra*r3 o#ra«i¥i/ 
cc^*if>5 0mL*assau'r*sawi±i3'tffc Q ccds 

S^ii^^ctOtf/Co ^<D$SatCT-fe h>3 0 0mL£ 

mn^mmtLxm^btc. *o« 1 5 •c«tcc»*p 
nfctta«cftMx^;n 8 omL^rjjpx.-c6 o'cccjjna 

6«c»6*a/clSft*lia38I«K:ftMx^Jb2 0 0 mLCc 
Mi§i^ 1 0 0mL»t«fffll//cSB H B 

£SMUTgfe«S9 8%<D*S«g,5 0 g£t#/c 0 
*5/**U>«f«fc#«:MI4UriR*B9 0. 8%X 
$>^tc a aSS**l«:*<ttf>4. ttfc+SlffclJWcXB* 

[0 0 66 ] MSO^SriJ. i/'^yj^U- h£JB 
C^cSI§^Pv^77^ - (TLC) tCcfc^Ttf-o 

85:1 5ffi*tt©ffi^»J«*«t». 3 r* 



M£tTo/c 0 
[0 06 7] §IS£0I)2 
10 t y y ? W 'J J/x? u>H- (»T-12 0 

00) ^^n>fWX7r ^^l/Xjry -JUT ^ >£> 

^ey^ h **^>x^u> (¥^12 0 0 

0)20g(0. Olmol) JC»J>ffit h II £A*r 

0. 05g(0. 4mmo 1 ) ftD^r. 1 0 0 'CtCflnfi 
LiSj-KL/dlL JR*=i"*Ht&l. U (0. 011 
mo 1 ) £flnx.. 1 0 0 - Cr6B$fflKJ£&m>. ^SCT 

icd(i) <bia«o*ffirffl*y^^ji/#y*=ir^x^ 

1. 6g (0. 02mol) , 1 

[0 06 8] coy>IHMMRBdiK<c. fjiBfl^^y 

r£f4{b<*£&tfau 6 o-crsBsmsicsrtf o/c si£ 
3SJ6W 1 iH«0*fr«C'r»IJU«IM*S 1 8 g£ 
f#/c 0 ffim*9 8%-C*o/c 0 #y**^x^U>ffitt 
ffci**»£UTiR*B:6 9. 2°/o-C*ofc 0 «Jfl££l 
1 &t££tf>£o 
30 [0 06 9] HJSWI3 

^/7a /iWJt+'>i^l/> (^13 4 0 

0) ^l/^'JJl/^f7P^^^7 7^^i^^- 
J 1/7 ^ > 

5-/i^-ib#y**S^X^U> (?^T13 4 
0 0 ) 3. 4g (0. OOlmol) <D33SbT 5 -/ 
S^Proc. Natl. Acad. Sci . 69, 730 (1972 )iEiS<D;£j£ 
tCg£oT, ai*«J*ffll*r t e r t - 7 V *l/t> )l>#~ 
Jl/ttTRBU *>5Jt*48*rlB»0ll <D ( 1 ) ©Office 
geoT-y-^W s hrSttffcu ate 

40 r t - ^h + J/*;l/^^Sl7 $yi^'Jtt^> 
x^u> (»TI3 40 0) if 
-hr^fbft£tESSl//c 0 ^fru-f^^ 
r ^ > 1 . 16g (0. 002mo 

1 ) tian-c. hss#j i iraa©*frccr y >mimm 
(0 070) coy >Htna««^*«:. men t e r 

(^S3 4 0 0) U-J^W 

hr£14fbf**^5»nL. 4 5*cr5B#pasiS4ffo3rc. 5 

50 j£f*. *a--7- FKW#7 0 0*0. lg4dctc>'+3 
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21 

-9- KKW# 1 0 0 0£0. 0 5 gmr 3 oftfflitt 
tfUfc. ^l®MCcr+3-V- 2. 5M 

^i$cDr-fe hx h ^us®£^Jjnu 3 03ftS^&ecr 

700*0. UfciO'+a-^-FKWttlOOO?: 

o. 0 5gait3 0flr«Udi S©ur^r§ 

tc a 5 yx^jU^V **^x?-u>£S$JI<t 

[0 07 1 ] »S0!I4 

00) ^f7a-fW^77?%x5ry-;l/75 > 
> (¥fctfH^S5 0 00) 50 g (0. Olmmol) 

h*^#y ***>x^u>if^W s 

;Ux£y-;UT S > 1 5. Og (0. 02rao 1) 
XslsWis^h (^15 0 0 0) ^x^tu^ju^x 

iiU9 1. 0%WK$£fro/c 0 jgJE:£Sl2CC£<b 
[0 07 2 ] Hifct*J 5 

00) V V'^ys 4 y ^^;bx^y-;ur^ > 30 

K^lf^-Ol'**? 7^^x^/^7i> 1 4. 
96g (0. 02mo 1) CC h ;Ux> 7 5 m L^JjO^r 

6 o'cccjjnso »; >iHSh^>^l#/c 0 

thy)A5. 3g (0. 05mol) CC^§7k7. 5 
mL<t3 0%7k&fb^ ^ATkSifcO. lmLitt 

x.r»afi^L. ^Kst«£f#/c. cvfewmmmz 
fjta »j >J)IH h ;ux >^cas»n 160 s crw i»;> 

[ o o 7 3 ] c <d «; >JiiW*r«Sli^t > mfctftf l rug 40 

;uy;u£u-hr^fbf*£i£fii]U 6 o°cr5B#r B 1Sr& 

«fo/c B SfEipHW^tC^^tt 0. 5N 
7ki$fb^ h V^A?g$rCp H7tcWUdg, ffisgtf- h 

ij->ai 5 0 emmu immmftL^ztf^tco ^-<d 

<Dl£gk4 8 gzntc * y^^x^^rStefbte^B 

[0074] ttmm 1 50 
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^r^^^;l/^'J^-^^x^u> (W-tyfr+Mb 0 0 0 ) 

^f7o-{^X7 r^JUx^y-^l/T ^> 1 4 
9. 6mg (0. 2mmol) (c^an*;l/Al OmL 

W - h3. 06g (0. 6mmol) 

£6&Ch 'JxfJbT S>0. 0 1 g (0. 7 ram o 1 ) 

T^aa^A^I&^U f#6ft/t8ljg£0. 145M 
o-Gel A-l. 5m*7 ACCJUH L^^7Kr 

7 7 3^;Ux£ y-Jl/T ^ >£S*g£ LT4X^J3 5 . 

[0075] ±iB(D^iiri#^n€>^^^, ^s^S 

/cMS195mg«:y^/^H, 9 5mLCt*g&?U 
SH$ L&#e>pH^^8<b&££-C0. 1 NTk^b^ 
h «;^A7k?g^ftO. r5mL»»0l/c, ^fli^' 

(DiR^i2 8%r^>0, *$S«8 5%<b^o/c e $gm* 
[0 0 7 6 ] tbl5^2 

*y^fWJt^^x?u> (^^fffil 9 0 0) 

hb^M^^^^^^'^^^^^^^i^^^^^ H 
^T-S 1900) 1 9g ( 1 0 mm o 1 ) *0^b^ 
SRKigASU *0»«ecc*g*=i^^K5 g (5 0mmo 

1 ) *^»no7 5°c(cfioau-%}Kif u/co sjsaaa 

Stt9 5/5/0. 8<D^fbx^u>/^ ^y-;U/?5 

[0 07 7 ] *yy^JU?J< , ;2f"*^x^U>-9-^^>-f 
$^;Hf^->^- h6 38mg (2. 4 mm o 1 ) £^ 
>-tf>l 1 mL«cS«U, 1. 1 -/7^#-^-/ 5 ^ 
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•/-JU3 1 5mg (2. 16mmol)?:«O40-C * iK^"C& 0 . *«g!i9 4%f 

CdJDiaUfc. C©jj«KC*alWttI*H*X7 t ^yiwx [008 0] ±SEO*ffi'C»6ftteifiK»«T>*-'5 

V-il/75>594. 4mg (0. 8mmol)*AD A«TC*9. J" h «J 0 /4S^H»*!¥ 5fctf>Cc:. 

x *©SaBiS«*ffl>*«3mL*rtftfflHy. 6 5-C ^*>5SKtt«IB*fflt>"CT>*if A^tf>*|&£ 

■c3a#ifflSje*tfofc. &umx.ji#\,-*-iccmm u ttwiiiusio^fcr^hy^AJaiufc. a 

;l/x*y-JUT5>£*7 7d^>3>*#IRl/. ttfttt [0 08 1 ]Jt«W4 

|!fe*0r«JS9 5%©£*go a a 3 2 4mgt9fc. Efctc *^W;t*^U>^f (#T-S5 0 

Hi>fey^frB^**^7T*i?JH>^-*7$> io oo) -;xf7a^wa7yf»iv-Ar2> 

[ o o 7 8 ] ±ia©^rarif 6 ft (i*^ (H) yxt r o ^**X7 r f^n f ^-^7 5 > l 4 

*-f?-C*9 ^ h y>Att^S8ft*tT5 Jt$S 9. 6mg (0. 2mmo I) KfoaWAl OmL 

*-,fc. tt**«3 3. 06g<0. emmo i> *asjou 

[0 07 9]tt«W3 y i^JUTS >0. Olg (0. 7mmol) 

tb$5^2 <hPH$©:&ffi-ct# btitc^sstr^xv**^ &mz.xm&x— mmftbRfcztfitc. 

9 0 0) 638mg (2. 4mmo 1 ) fOtf > 1 1 20 tS!b*©!SI*. Spectra-Por CE30 0 

mLCCjgJgL-. 1, 1 -HfW~)\>*J4 5*V-;U3 1 0 0 0MW (S p e c t r um Me d i c a 1 ) 

5mg (2. 1 6 mm o 1 ) ^r^JJDb 4 0 -CtCjJlH&l/ <,»"C, 7Mc*tL.T 5 B|U)aS«L./<:. -?-©S«teK«L*S 

75>594. 4mg (0. 8mmo 1) *]»*.. *© 7 r ^ y*x* y-*7 S >4»»i IT 2 5H©«* 

«Ift««%m»^«3mL*-caagb. 65-C-C3H*ra «S«8 5Xt*-9fc. 

SJt^n-yfc. Rt&ax^#U-*-{C-CW««0. * [008 2] ±E©#arC96*lS±lfc»tt. 

T»*S*O4@*ffi0cr«3MlllWU R8»OfSfllD D a ntl^H^^-fc^h'JiW^f O'fet 

tOfc. »6hfcK»*S«tt9 5/5/0. 8©£<t £*x£„ h Ux*;UT S >tt«tt#i«< . -T^T*^ h 

x*U>/.rff ✓-*/«T>*-T*»^*«K*» 30 y>A*tr*fc*Jt««3 4B«©««*tfV»^hy 

ri>tW77^3>eiRU »**i»*i/-cfg*i [0 08 3] 

0 °p8 0 OmgWc eB6«cm»fcJ>^f-Ta-fiU*X 
77 5 L y^i^y-^TS> ; &S«SiiUT3 7. 2%©* 

Si 











NaiHK 


* 1 


9 8 


9 8 


9 0 




* 2 






2 




* 3 


0. 8 


0. 8 


1 




1 


1 


6. 5 




* 5 


0. 2 


0. 2 


0. 5 


Na^«2p (%) 




9 0.8 


69. 2 


52. 0 



[0084] 
[*2] 
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32 



* [ii3] 





#£56014 


mmms 










Na&ffiX 


* 1 


9 8.5 


9 5 












* 2 
















* 3 


0. 4 


0. 2 












1. 0 


4. 6 












* 5 


0. a 


0. 2 










NaifiJR* <%) 




9 1.0 


8 7.2 


IX) 








[008 5] 








J* 










S3 






















ftlfcW3 


J±«0|4 






* 1 


8 5 


9 1.5 


8 5 


8 0 






♦ 2 


1 0 


5 


5. 5 


1 6 






♦ 3 


3 


1. 5 


3. 5 


3. 5 






2 


2 


6 


0. 5 






* 5 












Na&JR* (%) 




2 8 


1 2 


3 0 


1 8 



[00 8 6 ] ii-I3©ii 

* 1 Natmm. : BufEiS ( 1 ) -CnkZtlZXVTfr* 
*2 U Vtt^WS : ^^T^vy^BBBftO^Wflt* 

* 3 7'J-PE ^Wl : *SlS© V >UtHO^W®, 

* 4 7'J -PEGR3H*#WS 

[0 0 8 8 ] ^StHW 6 



00) ty^sf-TU-OVt^yr S-frT % > 

<D^ h y 4 7 <H) 0«^S^tt<D 

tun 

^ss^-cftfc-t^ ^;b#y it*^**- u>-y- 

;l/ (#T-fi5 0 0 0) ^Xt*7P^WX77 ?*>>;Ux 

30 (H) £teoi>r, TB©*tt«crisE#d« 

*(DMEB#Sft*IISfiWll©TLCCCJ:OifJSl//c. 

. fiSffgfeft : - 3 0 - a 4°C, 2 0°C, 4 0 °C 
• -y->^»» : »* (ffiJRffttT, «&«) 
[0 08 9] 
[*4] 
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KR&fc <*£#£*r«X) 



28 











(%> 




< %) 


(%) 




- 


98. 0 


10 0.0 


9 1.4 


10 0.0 




-3 ot: 
4t: 
2 ot: 
4 ot: 


98. 0 
9 8.0 
9 8.0 
97. 9 


10 0.0 
1 0 0. 0 
10 0.0 
99. 9 


9 1.0 
8 5.2 
8 0.1 
6 1.2 


9 9.6 
9 3.2 
8 7.6 
7 0. 0 


3 anna 


-3 ot: 
4t: 
2 ot: 
4 ot: 


9 8.0 
9 8.0 
98. 0 
97. 4 


10 0.0 
10 0.0 
10 0.0 
99. 4 


8 8.5 
7 5.1 
44. 9 
3 0.4 


9 6.8 
8 2.2 
4 9. 1 
3 3.3 




-3 ot: 
4t: 
2 ot: 
4 ot: 


9 8.0 
98. 0 
97. 3 
9 5.2 


10 0.0 
10 0.0 
99. 3 
9 7. 1 


8 5.3 
64. 7 
1 5. 2 
1 0. 6 


9 3.3 
7 0.8 
1 6. 6 
11.6 



[0090] «4©te*^6*>^4J:^cc, mmmoT 

A^^^(0«?¥*«6*^at 9 7. l%TAS<DCC*f 

u , Jt«0»<z>*3i * -r ycDte&m* i iapaar 7 o . o 



[0 09 1] 7 

H S6 w 3 cd * -/ > ;i< # y * * ^> x ^ u > if ^ ^ - j b 

30 (^15 0 0 0) ^fTD-fJl/^^^x^ 

[0 09 2] 
[«5] 
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2. 


Ow t 96 




2. 


Owt% 




5. 


Ow t 96 




0. 


2w t 96 




1 0. 


Ow t % 




1. 


5wt96 


y ^ u ttisx* ^ ->x;i, 


0. 


5wt 96 
















0. 


0 2wt 96 






1 


MM 


Si 


I 










5. 


Ow t96 




7 4. 


Owt 96 



[0 09 3 ] ffiH(/fcWK«4 0 "CC— aWl«SUfc 
» k Wktt«*TEoa»«:J:OWSSLfc. 1****7 

3 : S3£ttttt» 
£H7CCtBTo 



30 



3 :«iTC**. ^<STO^. 
2 : ^LJlMSC^o 
1 : Wfr&$>2> 0 &JiK:#fea**s8tf>*. 
[0 09 5 1 HSSWI8 

H SS W 3 cd * y J 9- ) u # V * * > x ^ u > u- ^ ~ ; u 
(^15 0 0 0) ^f7P>f^X77f^x^ 

%, *6©jB^^6a*s**o^%a{t»i*#tfjatB8P 
au*Bijaffi-c»»nuA:. 

[0 09 6] 
[*6] 
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31 
36 



«fB82 0 02-37883 
32 



|[DThBH • 


2. Owt* 




6. Owt* 


y-feU > 


5. OwtX 




34. Owt% 




2. OwtX 




0. 5wt% 


3t*n ^-^i/X^UV (1 ft^W s^UsM-^ 


1. 5wt% 








0. 5wt% 












a* 




mm 




2. OwtX 


«»* 





[ o o 9 7 ] itmutc? y -Aic^xmt&mi t^mm 

[0 09 8 ] tbtt«5*5J:Cf6 

(^15000) ^f-rp-rw^^Tf^x^* 

1*7 



[009 9] 
[«7] 





©as 




4 OWl*flB 








MM 8 


££S£0!3 


1 5 
1 5 


1 3 
1 4 


3 
3 




&m\2 

Jfctt«2 


1 3 

1 2 


9 
7 


2 
1 



[0100] 106099 

>J # V - A?g^COS^ttf?ffl 40 
^U-fW^r^^^l. 9 2sr(2. 
6 4 mm o 1 ) % n U*^D-Jl/0. 45g (1. 3 2 

U> 5 0 0 0) if^^^fTD-f^X 

77^xW-^75>0. 86g (0. 15mm 
o 1 ) ^^X^7^^r3CCAti. ^DDtol/A5 0mL 

«9Bi»**+»(ctf t». p h 7 <d y >»eas^ffida7k 

jg3 OmLttitm, S6(CjB$ttft»8Ccr5 50 



£ m » y # y - A?g^ iifc 0 m h ntc y # y 
-Agi^isict i ^miuc. i *^ift(oy# 

& y # y - ^i%&r:$> o /Co 
[oioi] it««7 

mm i r»/c* -/ y u 

[0102] 313^09 1 0 

27;l/#*W^JM<y **^x^U> (¥^15 0 
0 0 ) t^^^^f7P^^^X7 7 *5*Jl/:t jry 



(IS) 



33 
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34 

p H 7 . 4 CO 'J >K«a»*Sftfi*ifi 5 0 m L (C?3IS? 

fc. COSSBiR*. pH7. 4. 4T!<D»J>&«fl5£ai 
^15 0 00) If ^^i^Xf70^m77 * 



(51) Int. a. 7 fifc^JfB-^ 
A 6 1 K 9A07 
9/127 
38/43 
47/48 

»3RJI|»JHI»r!Ji««B:^876-301 



F I 
A6 1 K 



(##) 



9/107 
9/127 
47/48 
37/48 



F £ — A (##) 4C076 AA17 AA19 BB01 CC29 DD15F 
EE23F FF02 FF16 

4C083 AC012 AC022 AC072 AC122 
AC182 AC242 AC422 AD571 
AD572 AD662 CC01 CC05 
DD31 EE06 

4C084 AA01 BA01 DC01 M*01 MA05 
MM7 NA10 ZC192 

4H050 AB68 AC50 AD17 BA91 

4J005 AA04 AA07 AA08 BD07 



